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OPTICAL MEDIA 


style, as the inability to cut acoustic events also dictated the optical 
events. 

Funnily enough, one of the last German silent films, which had 
actually been made in the era of sound film, illustrated the difference 
between the two media within the plot as the difference between two 
generations. Using expressionistic silent film gestures, Fritz Lang’s 
1929 film Frau im Mond (Woman in the Moon) depicted an old, 
poverty-stricken professor who dreams only theoretically of moon 
rockets. In contrast, the young engineers, who turned this theory into 
blitzkrieg technology at practically the same time as the real Wernher 
von Braun, are depicted with the economical gestures of sound film, 
the new objectivity, and the Wehrmacht. 

We can leave the content of sound films to themselves, because 
according to McLuhan’s law the content of any medium is always 
only another medium, And thus, to adapt de Sade freely, we can 
bring the history of film with one final exertion to an end. With key 
words like rocket technology and Webrmacht, a third subchapter has 
opened whose title, in a modification of a Foucault book, should be 
called: From the Birth of Media Technologies to the Color of the 
World War. 


3.2.5 Color Film 


In short, World War II was colorful. The reason was actually because 
the chief sponsor of the German film industry was Dr. Joseph 
Goebbels, the Minister for Popular Enlightenment and Propaganda, 
who had declared war on black-and-white film. In the name of total 
war or total simulation, World War II eliminated the last remaining 
differences between fiction and reality, and thus all the ways in which 
so-called artworks and so-called empiricism have been differentiated 
from time immemorial. After 1944, for example, German tank crews 
could no longer operate during the day due to allied air superiority, 
and they were equipped with night-vision devices that not only put 
Herschel’s discovery of infrared light into practice, but also realized 
various dreams from a thousand and one nights. Conversely, Sir 
Watson-Watt provided the English air force with the first operational 
radar system in the world, which improved on Ritter’s discovery of 
invisible ultraviolet light by extending it towards even higher light 
frequencies. If it was possible to see colors beyond even the visible 
color spectrum, such as infrared or radar waves, then visible colors 
were not permitted to remain hidden. The end of silent film as a 
consequence of World War I was thus followed by the development 


202 








OPTICAL MEDIA 


of color film as preparation for World War II. The Redness of Red 
in Technicolor, which was the lovely title of a 1960s book, was also 
the red over London, Dresden, and Hiroshima. 

The first attempt to use homemade Agfacolor colors was the film 
Women Are Better Diplomats, which was banned by Goebbels at 
the beginning of the war simply because in his eyes the colors were 
“shameful.” The Wehrmacht, or more precisely the navy, had discov- 
ered feature films in American Technicolor on captured allied ships 
and sent them as spoils of war to the propaganda ministry. Among 
these films, naturally, was Gone with the Wind, the self-promotional 
color film about the American Civil War and the wonderfully color- 
ful fires that develop when one burns the wooden palaces of old- 
fashioned southern slave owners. 

The German Agfacolor film followed this brilliant example and 
was gone with the wind. As usual, the leadership of the Reich con- 
tacted IG Farben, whose chemicals and poisonous substances were 
crucial to the war effort, and an optimized Agfacolor finally caught 
up with the criteria for realistic color set by Technicolor. This war 
over realistic color was supposed to define the entire history of 
optical media from 1939 to color television in 1965. But in 1942, 
Veit Harlan was already able to delight all of fortified Europe, from 
Cherbourg to Kiev, with his Golden City, a color film that was 
still primarily a form of publicity for itself. The propaganda minis- 
ter’s strategy, whereby only perfectly made entertainment could raise 
morale, had once again been put into action. 

So much for Virilio’s discussion of color film as the spoils of war 
(Virilio, 1989, p. 8). Incidentally, this was not only true for Veit 
Harlan, but also for Eisenstein, whose Ivan the Terrible had to make 
do with captured German Agfacolor film. The transfer of technologi- 
cal advances in two phases (from America to Europe and then from 
Europe to West Asia), which has since become typical, thus took 
shape long before Gorbachev. 

In addition to these historical notes, however, some technical- 
systematic remarks must also be devoted to color film, and I will once 
again attempt to formulate this so generally that it will also be true 
for color television. This is easy from a technical perspective, because 
the black-and-white television from World War II already had the 
technical elements of color television. 

I cannot compete with Goethe and deliver a historical theory of 
colors. Still, the most important steps leading from color photo- 
graphy to color film to color television must be mentioned. It has 
already been said that painters always had to deal with colors, and 
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signs of color deterioration over time became photography through 
positivization. But there was no economy of colors in painting, as 
this did not become necessary until the development of color ink 
and color photography. In other words, the number of colors that 
a painter used to produce a mixed color on his palette was entirely 
up to his discretion. However, in 1611, an entire century before 
Newton’s analysis of the light spectrum, the Venetian Antonius de 
Dominis established the key principle that all colors can be mixed 
from red, green, and violet — the three primary colors. This additive 
synthesis made it possible to print copperplate engravings no longer 
only next to one another — as was already the custom with Gutenberg 
and his colleague Schöffler - but also over one another. Bold colors 
(on broadsheets) were replaced by infinitely graduated and perfectly 
overlapping color values, which were standardized in the late nine- 
teenth century (after the discovery of chemical-artificial aniline dyes, 
the basis of IG Farben). With Senefelder’s lithography, at the latest, 
three-color printing could commit all desired color nuances to paper. 
Four-color printing, which has since become the technical standard, 
also only uses three colors; the fourth printing plate is not colored, 
but is rather only black or grey, and its task is to differentiate bright- 
ness values (such as between pastel red and dark red of the same tint). 

This economy of materials had important consequences for physi- 
ological optics, as it defined not arts but rather the first technical 
media. In the same years that Goethe spent dreaming of a poetic- 
aesthetic theory of colors, the Englishman Thomas Young developed 
first, his theory. of the interference of light and second, his hypothesis 
that the eye also functions like a three-color print. Simply because it 
is completely improbable that the eye would have enough room to 
contain receptors for an infinite number of different colors, it was 
necessary to postulate the existence of sensors first for red, second 
for green, and third for violet. As far as I know, this has never been 
demonstrated on a living human eye, but in 1967 the Nobel Prize 
in Physiology went to three doctors who had proved that the cones 
of human-like vertebrates were limited to RGB (as the technicians 
say), while the rods can only distinguish between light and dark. 
Physiologically, therefore, every color signal is a mixture of different 
amounts of three tints plus a brightness or saturation value. Techno- 
logically, television — as electrified four-color printing — will derive 
from this its separation between chrominance (or color value) and 
luminance (or brightness value). 

The first person to convert the new color physiology into technol- 
ogy again was none other than James Clark Maxwell, to whom we 
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owe the general field theory of magnetism and electricity — the prin- 
ciple of all wireless radio communication — and the clarification that 
visible light does not consist of elastic vibrations, but rather it is only 
a special case of that electromagnetic spectrum. In 1861, Maxwell 
took black-and-white photographs of the same object, colored them 
in the three primary colors, and successfully projected the images 
over one another. This would later become the basic circuit of both 
color film and color television, and it had consequences for painters 
and technicians. 

To begin correctly with the technicians: in 1868, the “ingenious 
[photographer] Ducos du Hauron” connected the physiology of 
Young (and Helmholtz) with the media technology of Maxwell 
(Bruch, 1967, p. 35). He literally suggested: “Small points and lines 
in the three primary colors red, green, and blue are placed next to 
each other on a plate so closely that they all merge into the same 
blended white at the same time. When the elements of all three colors 
are equally bright, they cover the same parts of the surface; when one 
color is less bright, more elements are taken from this color and they 
become larger” (Bruch, 1967, p. 35). 

Ingenious blueprints rarely creep up so softly. First, Ducos du 
Hauron reversed the entire working principle of painting by replac- 
ing the subtractive color synthesis of a painter’s palette, where the 
mixing of all colors together results in black, with Newton’s and 
Maxwell’s additive synthesis, where the sum of all colors results 
in white. Because there are no white phosphorescent materials in 
nature, incidentally, the white that has appeared on black-and-white 
screens since 1930 is also in technological reality a meticulously bal- 
anced mixture of complementary colors, whose addition results in 
this white. Second and possibly even more importantly, Ducos du 
Hauron began the digitization of color images. Just like the recently 
invented telegraph, he built colored areas out of “dots and dashes,” 
which in the eye became the illusion of an apparently uniform colored 
area. Young’s model, which broke the eyes down into nothing but 
discrete rods and cones for primary colors, was thus transferred to a 
picture or medium that could simulate human eyes and show them 
how to perform. 

Painters only needed to transfer this technical model of vision to 
their canvases, through the mediation of a certain Chevreuil, and 
Europe’s last object-oriented art movement was born. The so-called 
pointillists - Seurat, Signac, Pissaro, and so forth ~ actually built 
their landscape pictures out of nothing but points in the primary 
colors, which then within the eye, and indeed sensationally through 
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additive synthesis, blurred into blended paints. This last competition 
between fine arts and optical media was followed only by abstract 
painting. 

There was only one artist at the time who drew technical rather 
than aesthetic conclusions from these digitized colors: Charles Cros, 
who was a lyricist, painter, bohemian, and tinkerer all at the same 
time. He had already accurately described the phonograph shortly 
before Edison, and he also described the first method of making color 
photographs. After Young and Ducos du Hauron, all that remained 
necessary for color storage was the development of emulsions, which 
contain static, dispersed receptors for all three primary colors just like 
the eye. This is precisely what Cros proposed, although Edison said 
that he “was inconsistent, sought immortality at one time as poet 
and at other times strove for the painter’s laurels, and thus he lacked 
that peculiar ability of concentration and inner composure, without 
which nothing great and permanent can be created” (Eder, 1978, 
p. 651). To put it more simply: the money from color photography 
was made by others. 

In order to get to television, I will not bother tracing the lengthy 
history leading up to the mass production of Agfacolor in 1941. 
To put it briefly, it consisted simply in the commercialization of the 
theories and experiments we have already discussed. In the first 
phase, the rule already given concerning silent film still applied: 
silent black-and-white film was neither silent nor black-and-white. 
First, the technique of film tinting was developed on the basis of 
Maxwell’s. experiment:. black-and-white films were simply dyed in 
uniform, monochromatic colors such that love scenes were depicted 
in pink, a yearning for nature was expressed through the color blue, 
etc. Second, there were attempts to color the thousands of frames in 
an entire film by hand, which was lavish, expensive, and rare — like 
impressionists painting the Cathedral of Chartres in all the changing 
shades of color of an entire day. Third, in 1897 the Berliner Hermann 
Issensee applied for a patent for color cinematography, which in 
the spirit of pointillism showed three differently colored frames one 
after the other in rapid succession, and these colors blended together 
at the extremely high frame rate of 120 hertz (Bruch, 1987, p. 19). 
Fourth, it is important to keep in mind that black-and-white films 
were never perfect before the development of panchromatic films, 
because the emulsion responded to the individual primary colors 
with varying degrees of intensity and these imbalances could only be 
adjusted through the use of expensive carbon arc lamps or sunlight 
(Monaco, 1977, p. 96). 
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In any case, you can see that it still took a long time after the 
introduction of sound film to erase the last difference between simu- 
lation and reality. As I said before, World War II was the first war 
in color. At the end of the war, the first color film material was 
provided to the propaganda companies that had been systematically 
established in all of the armies (see Barkhausen, 1982). In contrast to 
World War I, these propaganda companies were ordered to take part 
in the combat with weapons, and in contrast to Griffith or Messter 
they were consequently forbidden simply to reconstruct battle scenes. 
Unlike war correspondents on the radio, who were only equipped 
with transmitters, and unlike journalists, who were only equipped 
with typewriters (see Wedel, 1962), film could supply a multimedia 
show of color and sound, word and noise. 

For this reason, the introduction of stereo sound and widescreen 
after the war was only a small step that enabled color film to be able 
to deceive the three-dimensionality of ears and eyes. In World War 
I, various professors, physicists, and musicologists had attempted 
to use perspective to detect invisible enemy artillery by artificially 
extending the range of vision or hearing. One of them, the French 
physicist Henri Chrétien, transferred his military detection technique 
to the civilian trick of horizontally compressing film images during 
recording to squeeze more optical information into Edison’s stan- 
dard format. During playback, however, this deformation would 
once again be equalized (Virilio, 1989, p. 69; Monaco, 1977, p. 
87). Widescreen film was thus born, and it would be cinema’s last 
life saver before the competition of television became overpowering. 
Up to now, the horizontal viewing angle of slipper cinema has been 
beneath contempt, but widescreen, cinemascope, and stereo sound 
can no longer change the fact that for us the highest purpose of film 
is already in the past. Strictly according to McLuhan’s law, film has 
devolved into an evening program content filler for another medium: 
television. 


3.3 Television 


Unlike film, which simply inherited all the complexities of the image 
as accoutrements, television is a high-tech object. Therefore, we can 
and must link together many of the technical explanations that have 
already been given. It will be impossible, however, to draw any 
connections between television and literature or fantasies. Unlike 
film, there were no dreams of television prior to its development. In 
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